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w Tracker
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w Image of Tracker from vy-conversions

Very large data sample =]
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w Tracking Performance (2)

In| for kaons from D" D°n Pt spectrum of soft pion from D*—>Dom
| D*kaon's || | etal | D* soft pion's Pt | hpt5
Entries 6677 Entries 6623
E Mean 0.8358 500 — Mean 0.5731
180 = RMS 0.5037 RMS 0.314
160
» 400 —
140 -
120~ 300—
100 —
80 ;— 200 —
60 — L
40— 100 —
20— -
0 :I L1 | Ll 1 | Ll 1 | L1 1 | L1l | | - - | | - - | | - - | L1 | L1l | L1 0 Il Il | L 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | L L L I L L L L 1 L | L
0 02 04 06 08 1 12 14 16 18 2 22 24 |'n| 0 02 04 06 08 1 12 14 16 18| Pt,GeVic

Tracks are reconstructed
* iInwide n limits
- starting from P=180 MeV

Efficient muon system & tracker & tracking give us
large sample of semileptonic B decays
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Large B Semileptonic Sample

DO Runll Preliminary, Luminosity = 6.2 pb™ DO Runll Preliminary, Luminosity = 6.2 pb'1

v Muon: ol o
> Pt > 2 GeV/c SS;E;SDD;%KH :7;:2¢;s:¢7c+
> Ptot > 3 GeV/c & 7229 Db
> nSMT > 1 t | oo
> nCFT > 1 |
v' Charged tracks: - \\
> Pt > 0.7-1 GeV/c N ®
v Secondary Vertex 0 \\*‘W
> Ly /oL > 4 : .,
> cos(O(L,Py))>0.95 - —; . o 2 M(K-ffézewcz o M
v no hadronic PID so far (except for D*) ~ [Do Runil preliminary ] et

' DO Runll preliminary |

1067 + 66 signal events | B p D X

300

180 ‘ B—->ubD X .
60 L=6.2pb 250 L =6.21 pb
20 840 + 35 signhal events D* — K n* n*
N 200
D-Dxn

150

Events / (0.5 MeV/c -

100

Wronhg Sigh

[ Events /(10 Mev/c)) |

50

Wrong Sign

&310.135I0_14'0_1'45‘0_l|I0-155|0.‘16|0.165‘0.1 M GEV/C 93 14 15 16 17 18 19 2 21 m,_, GeV/c2 I
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4 History of the B Lifetime Measurements

S

Predictions Report of the B Physics comnariSUHS
at the Tevatron Workshop N e

v t(By)/t(B)=1+0.01 (12/2001) ) o [ Lsats
v ’E(EOb)Z’E(Ab) < ’E(Bd) < ’E(E'b) < ’E(Qb) B )/1(B") L ‘ gz?;s?;)f.ﬁ
v F(Ab)'F(Eb)ZO 1 ]_ZIZ0.0SpS-l t(A)/(B") . 0.804::0.051

09-1.0
v 0.9< T(Ab)/ T(Bd) <1 (b baryon) ‘_._| 0.789+0.034

ey | .. |oe-10

Exne"mental Hesults Working Group lifetime ratio
xp.results for Summer 2003 (inserted by SB)

v uB) =1.573:0.008ps / (B.) =1.439+0.053ps

v t(B%) = 1.534+0.013ps v t(0paryon) = 1.210+0.051ps
v ©(B*) = 1.652+0.014ps v t(A,) = 1.233+0078ps

v t(B+)/t(BY) = 1.081+0.015 '

B Lifetime Group (Summer 2003)
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w B Lifetime from Inclusive B—J/w+ X

v Use J/y—u*y- for tagging, vertex constraint,
P+ determination:
©Clean signal ®Large prompt J/y
©Large statistics contamination
©Good vertex resolution ~ ®Need Pt correction
®6Good momenta resolution ~ factor from MC

3 =
x10 | WWInvarlant Mass |

114pb!

No B
% 22 - D& Run 2 Preliminary

Method

18—

14—
Jhy Signal = 290.3k events

Mass = 3.0718+0.0002 GeV/c?

¢ = 0.0741+0.0002 GeV/c2

4

2g M
02. I ‘2!2| ‘ |2!4‘ ‘ ‘2ﬂ6‘ ‘ ‘2[8‘ I I:‘i‘ I ‘3[2| I ‘3{4I I IS{GI I |3{8| I .24
GeV/c
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y’ Signal = 8.22k events
Mass = 3.6680+0.0021 GeV/c?
6 = 0.0711+0.0022 GeV/c?




DE 3 5 Lifetime from Inclusive B-J)/y+ X

Corrections B _1B B /|pB
L Xy_L xy.P t/|P t|
-1 —TB — 1B B —
ctg=Ap= L°/(Py)=L Xy Mp/P® = (L\ny * MVg/PY, )/<F(PY,)>
<FIPv,)> from MC:
y LA x* I ndt 32.05/32
B8 ~ossr A 0.3357 + 0.03737
T - B -0.4953 + 0.04039
0.86— & 0.7791 + 0.002348
0.843—
o.szf— }
N
0.78;— {'T‘} *} {' ! I.
076 — o ot } ”
ozaf. PP =de+C
072 |,y v Ll b L L L
2 4 6 8 10 12 14 16
Jiy Pt
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w B Lifetime from Inclusive B—J/w+ X

Results Proper Decay Length Shape:

i :Inclusive B Lifetime — v BOCkgf‘OUﬂd (19%):

;" 4: — Sideband > G"‘EX (""C "'EX (-’E )"‘

rof10 = B Signal EXP("'PCl)"'exp('PCZ)"'%OﬂST

§ — B Sinal + beckground > Shape from the J/y sidebands

v Signal (81%):
D< Run Il Prelimina > Pr‘omp.r J/W (82%): G+ExP(+T0)+EXP(-TO)
Y| > J/y from b (18%): Exp(t)®6

ct = 468 * 4(stat) £ 14(syst) L m

-
Q
[&]
]

! Correction factor gives one
of the major contributions into

the systematic errors

0.3 -02 -0.1 0 01 02 03 04 05
ctTcm
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DED 5 Lifetime from B —J/wK*
—_— ey

Ceritetime | | /dt~11 4pb! Proper Decay Length Shape:

E [ _+ Do 4 BGCkgr'OUhd from B-sidebands:
210 - Backgraund > G + EXp(+1:1) Exp( Tz) +

L% 2 Ap. =495 +26 um (stat) +29/-37 (syst) EXP®G (B CQDiQﬂMDQIIQn ’

10 = D& Run Il Preliminary

/ S|9na|. ] __B+mass ct>0.03cm |
> Exp®G

7 DZ Run Il Preliminary
‘ Mean=5.27 + 0.003 (GeV)
l* o =47 £ 3 (MeV)
h[ B* Signal 278 events

Events/ 20 MeV

! T T N VY O YRR T £ 8 [T A N
-0.05 O 005 01 015 0.2 025 0.3
cm

Fully reconstructed — No Correction Factor!

1 11 1 1 11
4.8 5 52 54 56 58 26
Mass (GeV/c')

BLWG: <t3,>=1.652+0.014 ps

Sergey Burdin (Fermilab): Lifetime & Mixing in DO / WINO3 12

10/8/03




w B, s Lifetimes from B— J/y+K", ¢

DO Run Il Preliminary DO Run Il Prelimi —— - - -
30 £, oy |- om Similar kinematics — Some systematic
SufBa > v K | : e errors can he cancelled in ratio !

g %D?; ------- gna
” L =oone [ Proper Decay Length Shape:

v Background:
> 6 + Exp(+t,) + Exp(+1,)
+ Exp(-t3)
|| v’ Signal:
‘. > Exp(tg)®6

Szgna[ 105£19

5 5.1 5.2 53 5.4 55 5.6 -0.05 0 0.05 0.1 015 0.2 0.25
ndidate mass, GeV andidate ct, cm

p=1.19+0-19 (stat)+0.14(syst) ps

-0.16

T Tgg=0.79+0.14
BLWG: 15,=1.534+0.013 ps

| :
Szgnj[ 69+ 13* ?‘ BLWG: t5,=1.439+0.053 ps

e e s gzaly w0 om0 gpoe | BLWGE T/ 15,=0.938+0.035
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w B Lifetime from Semileptonic Decays B — D°uX

,[ rde=1 2pb-1 | B->hD“u X Lifetime _|
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] _ ct [cm]
D° Mass |
i 1668/

ﬁ
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Proper Decay Length Shape:
v' Background:

> G+ 6+ Exp(+t,)®26 +
Exp(-t,)®26 + const
v' Signal:
» Exp®26

CT= nyMbK/Pt(D _|_“)
K= Pt(DJru)/PtB (from MC)

- tp=1.460+0.083(stat.) ps
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B mixing

v' AM - difference between B° mass eigenstates gives the
oscillation frequency

v’ Need for AM measurement:
» Proper Decay Time

= Time evolution of flavor

= or time integrated rate (no CPV): r = N(BY)/N(B?) = x2/(2+x2)
0o xX=AM/I'=AM-1
> Initial State Flavor Tagging (ISFT):
= efficiency: e=(N.__+N___ J)/(N__+N___ +N

corr wrong corr wrong notag)

= dilution: D=(N._-N___)/(N._+N

corr wrong corr WI‘OIlg)

= Significance of mixing measurement: S oc £D?

» Final State Flavor Tagging

= from decay products
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B, s mixing

*The B, oscillation frequency is not

too high: AM, - 0502 iIQ°OO6 ps!

* Benchmark measurements NP | e 0.446:0026:0019 s’

* Semileptonic B decays can be DLl e | ost:0018:0011p5"

used for frequency measurements 0444002650028 s’

OPAL H 0.479+0.018+0.015 ps™*

*The By oscillation frequency is very et 0495200230027 ps”

high: AMg > 14.4ps™! (95%CL) o 4 0500:0.008+0.006 ps’

» Good proper decay time 0e0e:0000:000pS"
resolution is needed for averageof above o 0503:0007 ps’
frequency measurements:  measurements —— 04920092 s’

'S oC exp(_( AMS Gt)z) world average o H - 0.502+0.006 ps’*
*Semileptonic Bg: gopaoae o °"‘5Amd (‘;z_l) 0%
~6-7k events/200pb-! ... WINTER 2003
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% ISFT: Opposite Side Muon Tagging

Bx—>J/yK+

v PT‘J >19 GeV

v'Q, - charge of muon with the
highest P,
v’ Classification:
> Q= Qg correct tag
» Q== Qg wrong tag
Hy » No muon : No tag

AG=2.2

»D = (57.0£19.3)%
DO Runll preliminary: » €= (5.0+£0.7)%
»eD? = (1.6+1.1)%
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w ISFT: Opposite Side Jet Charge Tagging

Bx—>J/wK+

> 1Q
> 1Q
> 1Q

v Classifications:

>0.2 && sign(Q) = Q : correct tag
0.2 && sign(Q) == Q : wrong tag
<0.2 : no tag

>D = (26.7+6.8)%

D0 Runll preliminary: »e=(46.7£2.7)%
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»eD? = (3.3+1.7)%
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3 ISFT: Same Side Tagging

S

v’ Excited B** decays into B and pion/kaon which carries
the initial state flavor information

Example: B™;— B*n-

DO Runll Preliminary, Luminosity=114 pb'1

¥

£ T DO Runll Preliminary
a00 |- *\ B* - Jiy K* > F =
+ N = 1235152 E 60 — I #events in peak = 65 +17 —B"
| ® T +
'|| £ s0[ ’)L «B™
300 lJ ‘| % 5
;‘ | S 40 I +
B L it Ty 1
| 2 1 _
200 || 5 30:— | ¥ %QL

» +
H+ I’ +n — ¥
20 ) + 1 — .
100 %Af =
+ 10 . .
Tt e _ I’\|II(B , jlt ) - N|“B ) |= 0.42|6 + 0.|016 GleV. |

04.8 s = = = T . 00 | 0-2I ] I0-4| ] |0-6| 1 |0-8I 1| 1 [ |1-2| 1 |1-4| |+|1-6| 1 |1-+8| [ 2
M(J/v K*) GeV/c? M(B*, =) - M(B "), GeV

10/8/03 Sergey Burdin (Fermilab): Lifetime & Mixing in DO / WINO3 19



Summary of Results

v' B Lifetime measurements:

Mode T,pS Otat +PS Ogyst PS ratios
Inclusive B>J/y+ X 1.562 0.013 0.045
B:>J/y+K* 1.65 0.083 0.123
B J/!II"‘KO* 1.51 +O.19_0.17 0.20 TBs/TBd:
0.79:0.14
B - J/y+b 1.19 “0.19 0\ 0.14 *
B —» D%X 1.460 0.083 | ------
v'B Flavor Tagging:
Mode e, % D,% eD?,%
Jet Charge 46.7+2.7 26.7+6.8 3.3+1.7
Muon Tag 5.0£0.7 57.0£19.3 1.6+1.1

10/8/03
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w Conclusion

v DEJ has magnetic field and efficient
tracker with large coverage

v DY has and continues to collect large
samples for B physics

v IDEJ has produced first results on B
lifetime & mixing measurements and
much more excellent results are ahead
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w B,sMasses (B — J/w+K0%,¢)

200

100

10/8/03

0
4.8 5 5.2 5.4 5.6 5.8 6

Cuts are not the same as for LT

DO Runll Preliminary, Luminosity=114 pb'1

B, — Jy K'(892)°
N = 509 + 37

M(J/v K©) GeV/c?

DO Runll Preliminary, Luminosity=114 pb'1

5 5.2 5.4 5.6 5.8
M(J/v ¢) GeV/c?

5.29 < M(J/yK*K') < 5.43 GeV/c?

20

+Heh

0

1 1.025 1.05 1.075 1.1
M(K* K) GeV/c?
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% B’ — Jw+K-

DO Runll Preliminary, Luminosity = 114 pb'1

B, — JAy K&

60 - N= 157+ 20

40

HM H” i

0
4.8 5 5.2 5.4 5.6 5.8
M(J/y K9) GeV/c?
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